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Summary Kawasaki disease (KD) is a leading cause of non-atherosclerotic coronary artery
aneurysms and, less commonly, peripheral artery aneurysms. We report an 81-year-old Japanese
man from Hawaii with a history of an abdominal aortic aneurysm, bilateral iliac aneurysms,
and an ambiguous right atrial cystic mass. The patient developed new-onset atrial ﬁbrillation
during lithotripsy. Angiography and magnetic resonance imaging revealed giant coronary artery
aneurysms of the right coronary artery (RCA) and left anterior descending artery, and a thoracic
aortic aneurysm. The RCA aneurysm was greater than 2 in. in diameter at the time of operation.
Although we cannot conﬁrm whether the patient had KD during childhood, this is the most likely
diagnosis in the absence of a connective tissue disorder, systemic vasculitis, or atherosclerotic
risk factors. This patient may represent the oldest case of KD, predating the earliest knownoctogenerarian;
Hawaii case by more than 20 years. This case sheds light on the historical epidemiology of KD and its
clinical course, especially regarding late vascular sequelae.
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ackgroundoronary artery aneurysms are rare, and small aneurysms
re found incidentally in 1—4% of cardiac angiography [1].
lthough the underlying mechanisms responsible for the
evelopment of coronary aneurysms are poorly understood,
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heir pathogenesis is thought to be mediated by vasculitis
haracterized by the dysregulation of transforming growth
actor-, matrix metalloproteinases, and tumor necrosis
actor-, resulting in the disruption of vascular integrity [2].
ajor causes of coronary aneurysms include atherosclerosis,
onnective tissue disorders, and Kawasaki disease (KD) [1].KD, also known as mucocutaneous lymph node syndrome,
ypically manifests with fever, maculopapular rash, conjunc-
ivitis, and peripheral edema in children younger than 8
ears of age. It is the most common vasculitis of infancy
nd childhood, and the development of giant coronary
Published by Elsevier Ireland Ltd. All rights reserved.
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aneurysms is the most feared and dangerous sequela of the
acute syndrome. Prior to this report, the ﬁrst probable cases
of KD were reported in Japan during the 1950s, followed by
its identiﬁcation throughout the world during the 1960s and
1970s, predominantly among children of Asian descent [3].
Although the etiologic agent of KD has remained elusive, the
history of the disease suggests that a hypothesized infectious
entity from Japan spread throughout the world during the
1970s via Hawaii [3].
While KD is a self-limiting vasculitis, coronary aneurysms
frequently developed prior to modern therapy in 20—25%
of patients that clinically manifest as sudden myocar-
dial infarctions or coronary artery rupture [3]. Despite its
predilection for the coronary arteries, KD has also been
reported to cause systemic artery aneurysms in a subset
of patients [4—6]. Although the acute and subacute seque-
lae of KD are well characterized, its long-term prognosis is
unknown. Moreover, recent reports indicate that systemic
artery aneurysms can develop years after acute KD [6].
We report a case of a Japanese octogenarian from Hawaii
with giant coronary artery aneurysms and a thoracic aortic
aneurysm, with a past medical history of an abdominal aortic
aneurysm and bilateral iliac aneurysms. This patient is sus-
pected to have developed KD during the late 1920s, which
would predate the earliest known cases of KD by more than
20 years.
Case report
In October of 2007, an 81-year-old Japanese man from
Hawaii developed new-onset atrial ﬁbrillation with hypoten-
sion during lithotripsy for nephrolithiasis. His medical history
was signiﬁcant for bilateral iliac aneurysms and an abdom-
inal aorta aneurysm that were surgically repaired 14 years
prior to presentation. An abdominal and iliac aortogram per-
formed shortly after the surgical repair 14 years previously
demonstrated patent renal and femoral arteries without
aneurysmal changes.
Two years prior to the current presentation, echocar-
diography identiﬁed an ambiguous cystic mass located in
the body of the right atrium during workup for an asymp-
tomatic ill deﬁned murmur (Fig. 1). The echocardiogramwas
otherwise unremarkable and thallium myocardial scanning
showed no areas of ischemia at that time. In the absence of
symptoms, further evaluation was not pursued in this elderly
gentleman.
The patient had none of the common risk factors for
atherosclerosis such as hypertension, hypercholesterolemia,
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Figure 2 (A) Aneurysm of the left anterior descending artery. (B)
the thoracic aorta.igure 1 Echocardiography apical four-chamber view show-
ng a spherical mass (3.6 cm× 3.5 cm) adjacent to the right
trium.
istory of smoking, or a family history of coronary artery
isease. The patient was normotensive at several recent
linic visits, and his most recent lipid proﬁle included a
otal cholesterol of 182mg/dL, triglycerides 59mg/dL, high
ensity lipoprotein cholesterol 79mg/dL, and low density
ipoprotein cholesterol 91mg/dL.
Physical exam at this most recent presentation did not
eveal signs of a connective tissue disorder or systemic vas-
ulitis. The patient had a normal limb-to-body ratio and
o joint laxity or lens dislocation suggestive of Marfan’s or
hlers-Danlos Syndrome. He also lacked mucosal ulceration,
veitis, or visual changes suggestive of Bechet’s Disease.
aboratory evaluation included a C-reactive-protein (CRP)
evel of 2.0mg/L (normal 0—10mg/L), erythrocyte sed-
mentation rate (ESR) of 11mm/h (normal 0—20mm/h),
nd negative Venereal Disease Research Laboratory test for
yphilis. In the presence of normal white blood cell count,
SR, and CRP, and absence of history or physical exam
ndings suggestive of a pro-inﬂammatory state, further lab-
ratory tests were not performed for collagen vascular
iseases.
Coronary angiography revealed giant aneurysms of the
roximal right coronary artery (RCA) and left anterior
escending (LAD) arteries, and an aneurysm of the ascending
horacic aorta (Fig. 2). Angiography also revealed stenoses
f the RCA and LAD prior to the aneurysms and complete
bstruction of blood ﬂow distal to the giant RCA aneurysm.
he ﬁrst diagonal artery was diffusely diseased. Magnetic
esonance imaging (MRI) conﬁrmed the presence of a giant
Giant aneurysm of the right coronary artery. (C) Aneurysm of
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Figure 3 Magnetic resonance imaging of the aneurysms (green arr
(B) Axial image of the right coronary artery aneurysm. (C) Axial ima
RCA aneurysm and a smaller LAD aneurysm (Fig. 3). The
chest radiographs were normal, and did not reveal the
aneurysms or signiﬁcant calciﬁcation in lateral, antero-
posterior, and postero-anterior ﬁlms. Computed tomography
scanning with contrast also conﬁrmed the presence of the
coronary and thoracic aortic aneurysms, but did not reveal
aneurysmal changes of the renal, femoral, or axillary arter-
ies.
The patient underwent coronary bypass surgery. An inter-
nal thoracic artery was applied to the LAD, with ligation
and resection of the LAD aneurysm. A saphenous vein graft
was applied to the diagonal artery. The RCA was ligated
and examination of the aneurysm compressing the right
Figure 4 Intra-operative view of the right coronary artery
(RCA) aneurysm. (A) The RCA aneurysmwas approximately 5mm
in diameter. (B) Surgical excision revealed extensive atheroscle-
rosis andmultiple thrombi adherent to the wall of the aneurysm.
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oows). (A) Coronal image of the right coronary artery aneurysm.
ge of the left anterior descending artery aneurysm.
trium revealed multiple thrombi adherent to the vascular
all (Fig. 4). Palpation of the aneurysms intra-operatively
evealed signiﬁcant hardening of the aneurysm walls sugges-
ive of total-surrounding calciﬁcation. Pathologic specimens
f the aneurysms conﬁrmed that the aneurysm wall was
brous with transmural calciﬁcation without signs of active
nﬂammation or ﬁbrinoid necrosis.
The patient made a full recovery with resolution of atrial
brillation, and has done well subsequently, now two years
fter his surgery.
iscussion
ultiple giant coronary artery aneurysms are rare and
re unlikely to be explained by atherosclerosis alone. KD
s a leading cause of non-atherosclerotic coronary artery
neurysms [7] and we believe that this is the oldest KD
atient, who must have had his acute childhood illness in
he 1920s or early 1930s. Although there is no way to con-
rm whether the patient truly had KD during childhood, the
atient’s aneurysms are unlikely to have been caused by
n active systemic vasculitis such as polyarteritis nodosa or
echet’s Syndrome, given the patient’s normal acute phase
eactants and absence of physical exam ﬁndings or consti-
utional symptoms. Likewise, the patient’s aneurysms are
nlikely to have been caused by a connective tissue dis-
rder in the absence of any other manifestation in the
istory or physical exam. The transmural calciﬁcation of the
neurysm walls is also suggestive of a previous inactive vas-
ulitis rather than an atherosclerotic cause. Although the
alciﬁcation is non-diagnostic for a speciﬁc vasculitis, given
he asymptomatic nature of the patient, KD is the most
ikely cause of the aneurysms. Additionally, the anatomic
ocation of the patient’s aneurysms closely resembles a
reviously reported case of KD with coronary, abdominal
orta, and bilateral iliac artery involvement [8]. There-
ore, we conclude that the patient’s coronary and peripheral
rtery aneurysms are most likely long-term manifestations
f KD.
Despite its predilection for the coronary arteries, KD has
een documented to cause peripheral artery aneurysms in
subset of patients [4—6,8]. Very rare cases of KD caus-ng peripheral ischemia and gangrene in the absence of
oronary artery involvement have been reported [9], and
ecause of the possibility of peripheral artery involvement,
t has been recommended that all patients with a history
f KD undergo long-term serial cardiovascular observation
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to assess the development of vascular sequelae [3,8]. How-
ever, the population of patients that would beneﬁt from
screening by serial imaging studies is not deﬁned. It would
be impractical to subject every patient with KD to whole-
body vascular screening. Furthermore, there are no clear
guidelines for vascular imaging [3], especially as the KD pop-
ulation does not have an increased morality rate compared
to the normal population once the acute illness has subsided
[10]. Thus, future studies might aim to identify patients at
risk for developing late sequelae of KD in order to develop
better screening guidelines.
This patient also manifests a number of remarkable
clinical ﬁndings. First, the association of coronary artery
aneurysm with abdominal aortic and iliac artery aneurysms
is rare, and certainly suggests a common pathologic mech-
anism. While this association has recently been described
in the context of inﬂammatory aneurysmal disease [11],
this patient demonstrates that this association is not nec-
essarily due to an acute inﬂammatory etiology. Second,
the presentation of coronary aneurysms as a large spher-
ical atrial mass by 2-D echocardiography is reported [12],
but also rare, as this ﬁnding is more likely to represent
a blood or echinococcal cyst. Third, the size of the RCA
aneurysm found intra-operatively was larger than suggested
by angiography. This discrepancy is likely explained by
thrombi on the vascular wall from blood stasis within the
aneurysm.
The rarity of large coronary aneurysms has precluded
an evidence-based approach to their management. Most
patients are managed on an ad hoc basis related to
aneurysm size and clinical symptoms. Resection is gen-
erally recommended in symptomatic patients who are
good candidates for surgery [1]. However, surgical inter-
vention for asymptomatic patients is more controversial.
While some authors recommend surgery in asymptomatic
patients with aneurysms greater than three to four times
the vessel diameter [13], others recommend surgery
based upon degree of coronary stenosis [1]. Study of
the current population of post-KD patients may help
to clarify the role of surgical intervention in coronary
aneurysms.
The patient reported is thought to be the oldest living
patient with KD and enriches our knowledge of the clini-
cal course of KD. This case raises the question of whether
peripheral artery involvement may develop decades after
acute KD. Future study might aim to identify serum biomark-
ers that could identify patients at risk for developing
coronary and peripheral artery aneurysms, and to ultimately
formulate a deﬁnitive test for KD itself. Such studies might
elucidate common pathologic mechanisms responsible for
the development of aneurysms in a variety of disease states,
[e oldest case of Kawasaki disease? e83
nd facilitate the development of appropriate screening and
herapy.
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